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FIG. 1. 

JDF-3 DNA polymerase nucleotide sequence: 233 1 nucleotides (SEQ ID NO: 1) 

ATGATCCTTGACGTTGATTACATCACCGAGAATGGAAAGCCCGTCATCAGGGTCTTCAAGAAGGAGAACGG 
CGAGTTCAGGATTGAATACGACCGCGAGTTCGAGCCCTACTTCTACGCGCTCCTCAGGGACGACTCTGCCA 
TCGAAGAAATCAAAAAGATAACCGCGGAGAGGCACGGCAGGGTCGTTAAGGTTAAGCGCGCGGAGAAGGTG 
AAGAAAAAGTTGCTCGGCAGGTGTGTGGAGGTCTGGGTCCTCTACTTCACGCACCCGCAGGACGTTCCGGC 
AATCCGCGACAAAATAAGGAAGCACCCCGCGGTCATCGACATCTACGAGTACGACATACCCTTCGCCAAGC 
GCTACCTCATAGACAAGGGCCTAATCCCGATGGAAGGTGAGGAAGAGCTTAAACTCATGTCCTTCGACATC 
GAGACGCTCTACCACGAGGGAGAAGAGTTTGGAACCGGGCCGATTCTGATGATAAGCTACGCCGATGAAAG 
CGAGGCGCGCGTGATAACCTGGAAGAAGATCGACCTTCCTTACGTTGAGGTTGTCTCCACCGAGAAGGAGA 
TGATTAAGCGCTTCTTGAGGGTCGTTAAGGAGAAGGACCCGGACGTGCTGATAACATACAACGGCGACAAC 
TTCGACTTCGCCTACCTGAAAAAGCGCTGTGAGAAGCTTGGCGTGAGCTTTACCCTCGGGAGGGACGGGAG 
CGAGCCGAAGATACAGCGCATGGGGGACAGGTTTGCGGTCGAGGTGAAGGGCAGGGTACACTTCGACCTTT 
ATCCAGTCATAAGGCGCACCATAAACCTCCCGACCTACACCCTTGAGGCTGTATACGAGGCGGTTTTCGGC 
AAGCCCAAGGAGAAGGTCTACGCCGAGGAGATAGCCACCGCCTGGGAGACCGGCGAGGGGCTTGAGAGGGT 
CGCGCGCTACTCGATGGAGGACGCGAGGGTTACCTACGAGCTTGGCAGGGAGTTCTTCCCGATGGAGGCCC 
AGCTTTCCAGGCTCATCGGCCAAGGCCTCTGGGACGTTTCCCGCTCCAGCACCGGCAACCTCGTCGAGTGG 
TTCCTCCTAAGGAAGGCCTACGAGAGGAACGAACTCGCTCCCAACAAGCCCGACGAGAGGGAGCTGGCGAG 
GAGAAGGGGGGGCTACgcCGGTGGCTACGTCAAGGAGCCGGAGCGGGGACTGTGGGACAATATCGTGTATC 
TAGACTTTCGTAGTCTCTACCCTTCAATCATAATCACCCACAACGTCTCGCCAGATACGCTCAACCGCGAG 
GGGTGTAGGAGCTACGACGTTGCCCCCGAGGTCGGTCACAAGTTCTGCAAGGACTTCCCCGGCTTCATTCC 
GAGC CTGCTCGGAAACC TG CTGGAGGAAAGGCAGAAGATAAAGAGGAAGATGAAGG CAACTCTCGACC CG C 
TGGAGAAGAATCTCCTCGATTACAGGCAACGCGCCATCAAGATTCTCGCCAACAGCTACTACGGCTACTAC 
GGCTATGCCAGGGCAAGATGGTACTGCAGGGAGTGCGCCGAGAGCGTTACGGCATGGGGAAGGGAGTACAT 
CGAAATGGTCATCAGAGAGCTTGAGGAAAAGTTCGGTTTTAAAGTCCTCTATGCAGACACAGACGGTCTCC 
ATGCCACCATTCCTGGAGCGGACGCTGAAACAGTCAAGAAAAAGGCAATGGAGTTCTTAAACTATATCAAT 
CCCAAACTGCCCGGCCTTCTCGAACTCGAATACGAGGGCTTCTACGTCAGGGGCTTCTTCGTCACGAAGAA 
AAAGTACGCGGTCATCGACGAGGAGGGCAAGATAACCACGCGCGGGCTTGAGATAGTCAGGCGCGACTGGA 
GCGAGATAGCGAAGGAGACGCAGGCGAGGGTTTTGGAGGCGATACTCAGGCACGGTGACGTTGAAGAGGCC 
GTCAGAATTGTCAGGGAAGTCACCGAAAAGCTGAGCAAGTACGAGGTTCCGCCGGAGAAGCTGGTTATCCA 
CGAGCAGATAACGCGCGAGCTCAAGGACTACAAGGCCACCGGCCCGCACGTAGCCATAGCGAAgcGTTTGG 
CCGCCAGAGGTGTTAAAATCCGGCCCGGAACTGTGATAAGCTACATCGTTCTGAAGGGCTCCGGAAGGATA 
GGCGACAGGGCGATTCCCTTCGACGAGTTCGACCCGACGAAGCACAAGTACGATGCGGACTACTACATCGA 
GAACCAGGTTCTGCCGGCAGTTGAGAGAATCCTCAGGGCCTTCGGCTACCGCAAGGAAGACCTGCGCTACC 
AGAAGACGAGGCAGGTCGGGCTTGGCGCGTGGCTGAAGCCGAAGGGGAAGAAGAAGTGA 




FIG. 2. 

JDF-3 DNA polymerase amino acid sequence (SEQ ID NO: 2) 
Theoretical molecular weight: 90.3 kD 



MILDVDYITENGKPVIRVFKKENGEFRIETO 

KKKFLGRSVEVWVLYFraPQDVPAIRDKI^ 

ETLYHEGEEFGTGPILMISYADESEARVITWKKIDLPYVEW 

FDFAYLKKRCEKLGVSFTLGRDGSEPKIQRMGDRFAVEVKGRra 

KPKEKVYAEEIATAWETGEGLERVARYSMEDARVTYELGREFFP^ 

FLLRKAYERNELAPNKPDERELARRRGGYAGGYVKEPERGLWDNIVYLDFRSLYPS 1 1 ITHNVS PDTLNRE 
GCRSYDVAPEVGHKFCKDFPGFIPSLLGNLLEERQKIKRKMKAT 

G YARARWYCRE C AE S VT AWGRE Y I EMVI RELEEKFG FKVL YADTDGLHAT I PGADAETVKKKAME FLNY I N 
PKLPGLLELEYEGFYVRGFF\mCKKYAVIDEEGKITTR^ 

VRI VREVTEKLS KYEVP PEKLVIHEQ I TRELKIDYKATGPHVAI AKRLAARGVKIRPGTVI S YI VLKGSGR I 
GDRAIPFDEFDPTKHKYDADYYIENQVLPAVERILRAFGYRKEDLRYQKTRQVGL^ 



FIG. 3. 

JDF-3 DNA polymerase with intein sequence (SEQ ID NO: 3) 

M I LDVD Y I TENGKP V I RVFKKENGE FR I EYDRE FE P YFYALLRDDS AI EE 

I KKI TAERHGRVVKVKRAEKVKKKFLGRS VEVWVLYFTHPQDVP AI RDKI 

RKHPAVI D I YE YD I PFAKRYL IDKGL I PMEGEEELKLMS FD I ETLYHEGE 

EFGTGPILMISYADESEARVITWKKIDLPYVEVVSTEKEMIKRiFLRVVKE . 

KDPDVL I TYNGDNFDFAYLKKRCEKLGVS FTLGRDGS E PKIQRMGDRFAV Extein 1 

EVKGRVHFDLYPV IRRT INLPTYTLE AVYEAVFGKPKEKVYAEE I ATAWE 

TGEGLERVARYSMEDARVTYELGREFFPMEAQLSRLIGQGLWDVSRSSTG 

NLVEWFLLRKAYERNELAPNKPDEREIiARRRGGYAGGYVKEPERGLWDNI 

VYLDFRS LYP S 1 1 ITHNVSPDTLNREGCRSYDVAPEVGHKFCKDFPGFIP 

S LLGNLLEERQKI KRKMKATLDPLEKNLLDYRQRAI KI LAN 

SLLPGEWVA 

VIEGGKLRPVRIGELVDGLMEASGERVKRDGDTEVLEVEGLYASPSTGSP 
RKPAQCR*KP* *GTAMPGKFTE*LSTPEGGLSVTRGHSLFAYRDASLWR* ' 
RGRRRFKPGDLLAVPSG*PSRRGGRGSTSLNCSSNCPRRKRPTCHRHSGK 
GRKNFFRGMLRTLRWIFGEEKTGGRPGATWSTLRGLGYVKLRKIGYGWD 
REGLGKVPRFYERLVEVIRYNGNRGEFIADFNAI^PVLRLMMPEKELEEW Intein 1 
n LVGTRNGFRIRPFIEVDWKFAKLLGYYVSEGSAGKWKNRTGGWSYSVRLY 
* Z NEDGS VLDDMERLARS S LGA* ARGELRRDFKEDGLHNLRGALRFTGREQE 
";2 GS VAYLHVP * GGPLGLP * GVLHRRRRRS PEQDGS ALHQERASG* RPRPAP 
^ 2 ELAGRLSDKRPPRQRGLQGLRERGTALYRVPEAEERLTYSHVIPREVLEE 
\% TSAGPSRRT*VTGNSGSWWKAGSSTRKGPVG*AGSSTGI*SSTGSRKSGR 
' ^ KATRGTS TT * ALRRTRT S GGL WVPLRAQX 

U • " ■ 

? Z - SYYGYYGYARARWYCRECAES 

M VTAWGREYIEMVIRELEEKFGFKVLYADTDGLHATIPGAD^ 

s FLNYINPKLPGLLELEYEGFYVRGFFVTKKKYAVIDEEGKITTRGLEIVR 

M RDWSEIAKETQARVLEAILRHGDVEEAVRIWEVTEKLSKYEVPPEKLVI Extein 2 

□ HEQITRELKDYKATGPHVAIAKRLAARGVKIRPGTVISYIVLKGSGRIGD 

F y RAI PFDE FDPTKHKYDADYYI ENQVLP AVERILRAFGYRKEDLRYQKTRQ 

■^j VGLGAWLKPKGKKK 

fl 

St ST 



FIG. 4. 

JDF-3 DNA polymerase genomic sequence (SEQ ID NO: 4) 

AATTCCACTGCCGTGTTTAACCTTTCCACCGTTGAACTTGAGGGTGATTT 
TCTGAGCCTCCTCAATCACTTAATCGAGACCGCGGATTACCTTGAACTGG 
TACACGTTCAACGATTCGGTTCTTGTAATGGTCGATACTGGGCCGTGCTG 

GATTTTCTAAACGTCTCAAGAACGGCTTTCATCAACGGAAACTGCCACGT 5' untranslated sequence 

CTCCGCCGTCGTGAGGGTTAAACCTGAAGTTCAAGACTTTGCAACGGAAT 

GGCGAGAGAACGGCGACTACCCCAGTGGAAGAGCTTTTGAAAGCCAAAGC 

CGAGCTTCAGCGAATGTGCGGTGCCCTTGTTCAAGAGTTGTGAGCCCTTG 

ATTGTTGTTTTCTCCTCTTTTCTGATAACATCGATGGCGAAGTTTATTAG 

TTCTCAGTTCGATAATCAGGCAGGTGTTGGTC 

ATGATCCTTGACGTTGAT 
TAC ATCAC CGAGAATGGAAAGC CCGT CATCAGGGTCTTCAAGAAGGAGAA 
CGGCGAGTTCAGGATTGAATACGACCGCGAGTTCGAGCCCTACTTCTACG 
CGCTCCfCAGGGACGACTCTGCCATCGAAGAAATCAAAAAGATAACCGCG 
GAGAGGCACGGCAGGGTCGTTAAGGTTAAGCGCGCGGAGAAGGTGAAGAA 
AAAGTTCCTCGGCAGGTCTGTGGAGGTCTGGGTCCTCTACTTCACGCACC 
CGCAGGACGTTCCGGCAATCCGCGACAAAATAAGGAAGCACCCCGCGGTC 
ATCGACATCTACGAGTACGACATACCCTTCGCCAAGCGCTACCTCATAGA 
CAAGGGCCTAATCCCGATGGAAGGTGAGGAAGAGCTTAAACTCATGTCCT 
TCGACATCGAGACGCTCTACCACGAGGGAGAAGAGTTTGGAACCGGGCCG 
ATTCTGATGATAAGCTACGCCGATGAAAGCGAGGCGCGCGTGATAACCTG 
GAAGAAGATCGACCTTCCTTACGTTGAGGTTGTCTCCACCGAGAAGGAGA 
TGATTAAGCGCTTCTTGAGGGTCGTTAAGGAGAAGGACCCGGACGTGCTG 
ATAACATACAACGGCGACAACTTCGACTTCGCCTACCTGAAAAAGCGCTG 
TGAGAAGCTTGGCGTGAGCTTTACCCTCGGGAGGGACGGGAGCGAGCCGA Extein 1 
AGATACAGCGCATGGGGGACAGGTTTGCGGTCGAGGTGAAGGGCAGGGTA 
CACTTCGACCTTTATCCAGTCATAAGGCGCACCATAAACCTCCCGACCTA 
CACCCTTGAGGCTGTATACGAGGCGGTTTTCGGCAAGCCCAAGGAGAAGG 
TCTACGCCGAGGAGATAGCCACCGCCTGGGAGACCGGCGAGGGGCTTGAG 
AGGGTCGCGCGCTACTCGATGGAGGACGCGAGGGTTACCTACGAGCTTGG 
CAGGGAGTTCTTCCCGATGGAGGCCCAGCTTTCCAGGCTCATCGGCCAAG 
GCCTCTGGGACGTTTCCCGCTCCAGCACCGGCAACCTCGTCGAGTGGTTC 
CTCCTAAGGAAGGCCTACGAGAGGAACGAACTCGCTCCCAACAAGCCCGA 
CGAGAGGGAGCTGGCGAGGAGAAGGGGGGGCTACGCCGGTGGCTACGTCA 
AGGAGCCGGAGCGGGGACTGTGGGACAATATCGTGTATCTAGACTTTCGT 
AGTCTCTACCCTTCAATCATAATCACCCACAACGTCTCGCCAGATACGCT 
CAACCGCGAGGGGTGTAGGAGCTACGACGTTGCCCCCGAGGTCGGTCACA 
AGTTCTGCAAGGACTTCCCCGGCTTCATTCCGAGCCTGCTCGGAAACCTG 
CTGGAGGAAAGGCAGAAGATAAAGAGGAAGATGAAGGCAACTCTCGACCC 
GCTGGAGAAGAATCTCCTCGATTACAGGCAACGCGCCATCAAGATTCTCG 
CCAAC 

AGCCTTCTTCCCGGGGAGTGGGTTGCGGTCATTGAAGGGGGGAAA 
CTCAGGCCCGTCCGCATCGGCGAGCTGGTTGATGGACTGATGGAAGCCAG 
CGGGGAGAGGGTGAAAAGAGACGGCGACACCGAGGTCCTTGAAGTCGAGG 
GGCTTTACGCCTCTCCTTCGACAGGGAGTCCAAGAAAGCCCGCACAATGC 
CGGTGAAAGCCGTGATAAGGCACCGCTATGCCGGGGAAGTTTACAGAATA 
GCTCTCAACTCCGGAAGGAGGATTAAGCGTGACGCGCGGCCACAGCCTCT Intein 1 
TCGCGTACCGGGACGCGAGCTTGTGGAGGTGACGGGGGAGGAGGAGGTTC 
AAGCCCGGCGACCTCCTGGCGGTGCCAAGCGGATAACCCTCCCGGAGAGG 
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AGGGAGAGGCTCAACATCGTTGAACTGCTCCTCGAACTGCCCGAGGAGGA 

AACGGCCGACATGTCATCGACATTCCGGCAAGGGTAGAAAGAACTTCTTC 

AGGGGAATGCTCAGAACCCTCCGCTGGATTTTCGGGGAGGAGAAGACCGG Intein 1 

AGGGCGGCCAGGCGCTACCTGGAGCACCTTGCGTGGGCTCGGCTACGTGA 

AGCTGAGGAAAATCGGCTACGGGGTGGTTGATAGGGAGGGACTGGGAAAG 

GTACCGCGCTTCTACGAGAGGCTCGTGGAGGTAATCCGCTACAACGGCAA . 

CAGGGGGGAGTTCATCGCCGATTTCAACGCGCTCCGCCCCGTCCTCCGCC 

TGATGATGCCCGAGAAGGAGCTTGAAGAGTGGCTCGTTGGGACGAGGAAC 

GGGTTCAGGATAAGGCCGTTCATAGAGGTTGATTGGAAGTTCGCAAAGCT 

CCTCGGCTACTACGTGAGCGAGGGGAGCGCCGGGAAGTGGAAAAACCGGA 

CCGGGGGCTGGAGCTACTCGGTGAGGCTTTACAACGAGGACGGGAGCGTT 

CTCGACGACATGGAGAGACTCGCGAGGAGTTCTTTGGGGGCGTGAGCGCG 

GGGGGAACTACGTCGAGATTTCAAAGAAGATGGCCTACATAATCTTCGAG 

GGGCTCTGCGGTTCACCGGCCGAGAACAAGAGGGTTCCGTGGCTTATCTT 

CACGTCCCCTGAGGAGGTCCGCTGGGCCTTCCTTGAGGGGTACTTCATCG 

GCGACGGCGACGTTCACCCGAGCAAGATGGTTCGGCTCTCCACCAAGAGC 

GAGCTTCTGGCTAACGGCCTCGTCCTGCTCCTGAACTCGCTGGGCGTCTC 

AGCGATAAACGTCCGCCACGACAGCGGGGTTTACAGGGTCTACGTGAACG 

AGGAACTGCCCTTTACAGAGTACCGGAAGCGGAAGAACGCCTCACTTACT 

CCCACGTCATACCGAGGGAAGTGCTGGAGGAGACTTCGGCCGGGCCTTCC 

AGAAGAACATGAGTCACGGGAAATTCAGGGAGCTGGTGGAAAGCGGGGAG 

CTCGACGCGGAAAGGGCCGGTAGGATAGGCTGGCTCCTCGACGGGGATAT 

AGTCCTCGACAGGGTCTCGGAAGTCAGGAAGGAAAGCTACGAGGGGTACG 

TCTACGACCTGAGCGTTGAGGAGGACGAGAACTTCTGGCGGGCTTTGGGT 

TCCTCTACGCGCACAACNN 

AGCTACTACGGCTACTACGGCTATGCCAGGG 
CAAGATGGTACTGCAGGGAGTGCGCCGAGAGCGTTACGGCATGGGGAAGG 
GAGTACATCGAAATGGTCATCAGAGAGCTTGAGGAAAAGTTCGGTTTTAA 
AGTCCTCTATGCAGACACAGACGGTCTCCATGCCACCATTCCTGGAGCGG 
ACGCTGAAACAGTCAAGAAAAAGGCAATGGAGTTCTTAAACTATATCAAT 
CCCAAACTGCCCGGCCTTCTCGAACTCGAATACGAGGGCTTCTACGTCAG 
GGGCTTCTTCGTCACGAAGAAAAAGTACGCGGTCATCGACGAGGAGGGCA 
AGATAACCACGCGCGGGCTTGAGATAGTCAGGCGCGACTGGAGCGAGATA 
GCGAAGGAGACGCAGGCGAGGGTTTTGGAGGCGATACTCAGGCACGGTGA Extein 2 
CGTTGAAGAGGCCGTCAGAATTGTCAGGGAAGTCACCGAAAAGCTGAGCA 
AGTACGAGGTTCCGCCGGAGAAGCTGGTTATCCACGAGCAGATAACGCGC 
GAGCTCAAGGACTACAAGGCCACCGGCCCGCACGTAGCCATAGCGAAGCG 
TTTGGCCGCCAGAGGTGTTAAAATCCGGCCCGGAACTGTGATAAGCTACA 
TCGTTCTGAAGGGCTCCGGAAGGATAGGCGACAGGGCGATTCCCTTCGAC 
GAGTTCGACCCGACGAAGCACAAGTACGATGCGGACTACTACATCGAGAA 
CCAGGTTCTGCCGGCAGTTGAGAGAATCCTCAGGGCCTTCGGCTACCGCA 
AGGAAGACCTGCGCTACCAGAAGACGAGGCAGGTCGGGCTTGGCGCGTGG 
CTGAAGCCGAAGGGGAAGAAGAAGTGA 

GGAATTATCTGGTTTCTTTTCCC 
AGCATTAAATGCTTCCGACATTGCCTTATTTATGAAACTCCTGTTGTGCC 
TGAGTTTGTGCCAGAAAACAGCCTGTTCTGACGGCGCTTTTTCTTGCCAG 
GTCTCTTGAGTTTCGCAAGGGTCTTCTCGACCAGCTCAATGGTCTTGTCG 
TCATTGTTTNNNNNNNNNNtlNNNNNNNNNNCCCGGGGACTTC^ 
GGTAATAGACAGGGATTCCTTCCTCAAGGACTTCCCGGGAGGCATTGGAG 
TTTTTTGGTGGGGCTTTCACAGGATTTGCTCATCTTGTGGATTTCTCGTT 
CGATTGAATCTGTCCACTTGAGGGTGTAGGTCGAGACGGTGGAGCGCGTA 
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TTCCGGGAGCGGGTCTTGAGGCTCCATTTTTCAGTCCTCCTCCGGCGAAG 3' Untranslated sequence 

AAGTGGAACTCAAGCCGGGTGTTAGCTTATGTTATGTTCCCAACTCCTCC 

AGCACCTCCAGGATCCCCTCAATCCCGGAACCTCGAAGCCCCTCTCGTGG 

ATCTTTCTAACTTCCTCTGCCTCCGGGTTTATCCAGACCGCCCACATGCC 

GGCTCTCAGCGCACCCTCGAAATCCTCCGCGTAGGTGTCGCCGATGTGGA 

TTGCCTCGTCCGGCTCGACCCCGAAGCATCGAGCGGTTTTCTGAACATCT 

CGGGCATCGGCTTATACGCCAGAACCTCGTCGGCGAAGAAGGTTCCCTCA 

ATGTAGTCCATCAGGCCGAACCTCTCC3AGGGGGGGCCCGGTACCCAATTC 

GCCCTATAGTGAGTCGATTACAATTCACTGGCCGTCGTTTTACAACGTCG 

TGACTGGGAAAACCCTGGCGTTACCCAACTTAAGTCGCTTTGCAGCACAT 

CCCCC 



V IS? 

Q 
m 

ex 

w 

10 



Preliminary Qualification of Mutants 




Figure 5 



Sequencing with Purified Mutants 




Sequencing with Dye-labeled Dideoxynucleotides 
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Sequencing with the P410L, A485T Double Mutant 
and a- 33 P Dideoxynucleotides 
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Figure 8 
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Figure 9 
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3 3 P - TAACGTTGGGGGGGGGCA-^ 
TGCAACCCCCCCCCGTAT 
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Figure 12 




SU«<_V IS"//?- 



4 

10 
13 
16 
18 
19 
28 
34 
41 
33 
48 
55 
64 

Jdf3 



1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 



• 



JSXPXLF 
-VgGTXPjj 
-XXXI 

301 TGEGLERVARYSMEDARVTYELGREFFPMEAQLSRLIGQG" 1 




'GNLVEWF 
"GNLVEWF 
'GNLVEWF 
'GNLVEWF 
'GNLVEWF 
'GNLVEWF 
'GNLVEWF 
'GNLVEWF, 
'GNLVEWF 

•gnlvewf: 
■gnlvewf: 
■gnlvewf; 
■gnlvewf: 
■gnlvewf: 



15 3 



£3 

m 

sr. 

u 
« 

u 




[KPDERE 

ucpdere 

KPDERE 
KPDERE 
KPDERE 

kpdere: 
kpdere: 
kpdere: 
kpdere: 
kpdere: 
kpdere: 
kpdere: 
kpdere: 
kpdere: 




£3 

i y 



£3 



4 

10 
13 
16 
18 
19 
28 
34 
41 
33 
48 
55 
64 



80 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
82 
84 



Jdf3 421 



dtlnregcrsydvapevghkfckdfpgfipsllgnlleerqkikrkmkatldpleknlld 
dtl|regcrsydvapevghkfckdfpgfipsllgnlleerqkikrkmkatldpleknlld 
dtlnregcrsydvapevghkfckdfpgfipsllgnlleerqkikrkmkatldpleknlld 
dtlnregcrsydvapevghkfckdfpgfipsllgnlleerqkik^kmkatldpleknlld 
dtlnregcrsydvapevghkfckdfpgfipsllgnlleerqkikrkmkatldpleknlld 
dtljgregcrsydvapevghkfckdfpgfipsllgnlleerqkikrkmkatldpleknlld 
dtlnregcrsydvapevghkfckdfpgfipsllgnlleerqkikrkmkatldpleknlld 

dtlnregcrsyWvapevghkfckdfpgfi PSLLGNLLEERQKI KRKMKATLDPLEKNLLD 
dtlnregcrsy^apevghkfckdfpgfipsllgnlleErqkikrkmkatldpleknlld 
dtlnregcrsydvapevghkfcicdfpgf i psllgnlleerqki krkmkatldpleknlld 
dtlnregcrs ydvapevghkfckdfpgfi psllgnlleerqki krkmkatldpleknlld 
dtlnregcrs ydvapebjghkfckdfpgfi psllgnlleerqki krkmkatldpleknlld 
dtlnregcrsydvapevghkfckdfpgf i psllgnlleerqki krkmkatldpleknlld 
dtlnregcrsydvapevghkfckdfpgfi psllgnlleerqki krkmkatldpleknlld 
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YRQRAIKILANSYYG^ 

YRQRAIKILANSYYGYYGYARARWYCRECAESVTAWGREYIEMVIRELEEKFGFKVLYAD 
YRQRAI KI LANS YYG YYG YARARWYCREC AE S VTAWGRE Y I EMV I RELEEKFGFKVL YAD 
YRQRAIKILANSYYGYYGYARARWYCRECAESVTAWGREYIEMVIRELEEKFGFKVLYAD 
YRQRAI KILAN^YYGYYGYARARWYCRECAESVTAWGREY I EMV I RELEEKFGFKVL YAD 
YRQRAI KILANSYYGYYGYARARWYCRECAESVTAWGREY I EMV I RELEEKFGFKVL YAD 
YRQRAI KILANSYYGYYGYARARWYCRECAESVTAWGREY I EMVI RELEEKFGFKVL YAD 
YRQRAIKILANSYYGYYGYARARWYCRECAESVTAWGREYIEMVIRELEEKFGFKVLYAD 
YRQRAI KILANSYYGYYGYARARWYCRECAESVTAWGREY I EMVI RELEEKFGFKVLYAD 
YRQRAI KI LANS YYG YYG YARARWYCREC AESVTAWGREY I EMV I RE LEEKFGFKVLYAD 
YRQRAI KI LANS YYGYYGYARARWYCRECAESVTAWGREYIEMVIRELEEKFGFKVL YAD 
YRQRAI KILANSYYGYYGYARARWYCRECAESVTAWGREY I EMVI RELEEKFGFKVLY AD 
YRQRAI K I LANS YYG^YGYARARWYCREC AESVTAWGREY I EMV I RE LEEKFGFKVLYAD 
YRQRAI KILANSYYGYYGYARARWYCRECAESVTAWGREYI EMV I RELEEKFGFKVLY AD 



TDGLHATIPGADAETVKKKAMEFLNYINPKLPGLLELEYEGFYVRGFFVTKKKYAVIDEE 
TDGLHATIPGADAETVKKKAMEFLNYINPKLPGLLELEYEGFYVRGFFVTKKKYAVIDEE 
TDGLHATIPGADAETVKKKAMEFLNYINPKLPGLLELEYEGFYVRGFFVTKKKYAVIDEE 
TDGLHATIPGADAETVKKKAMEFLNYINPKLPGLLELgYEGFYVRGFFVTKKKYAVIDEE 
TDGLHATIPGADAETVKKKAMEFLNYINPKLPGLLELEYEGFYVRGFFVTKKKYAVIDEE 
TDGLHATIPGADAETVKKKAMEFLNYINgKLPGLLELEYEGFYVRGFFVTKKKgAVIDEE 
TDGLHATIPGADAETVKKKAMEFLNYINPKLPGLLELEYEGFYVRGFFVTKKKYAVIDEE 
TDGLHATIPGADAETVKKKAMEFLNYINPKLPGLLELEYEGFYVRGFFVTKKKYAVIDEE 
TDGLHATIPGADAETVKKKAMEFLNYINPKLPGLLELEYEGFYVRGFFVTKKKYAVIDEE 
TDGLHATIPGADAETVKKKAMEFLNYINPKLPGLLEgEYEGFYVRGFFVTKKKYAVIDEE 
TDGLHATIPGADAETVKKKAMEFLNYINPKLPGLLELEYEGFYVRGFFVTKKKYAVIDEE 
TDGLHATIPGADAETVKKKAMEFLNYINPKLPGLLELEYEGFYVRGFFVTKKKYAVIDEE 
TDGLHATIPGADAETVKKKAMEFLNYINPKLPGLLELEYEGFYVRGFFVTKKKYAVIDEE 
TDGLHATIPGADAETVKKKAMEFLNYINPKLPGLLELEYEGFYVRGFFVTKKKYAVIDEE 



GKITTRGLEIVRRDWSEIAKETQARVLEA^LRHGDVEEAVRIVREVTEKLSKYEVPPEKL 
GK I TTRGLE I VRRDWS E I AKETQARVLEA I LRHGDVEE AVR I VRE VTE KLS KYE VP PE jj^L 
GKITTRGLEIVRRDWSEIAKETQARVLEAILRHGDVEEAVRIVRjgVTEKLSKYEVPPEKL 
GKITTRGLEIVRRDWSE I AKETQARVLEAI LRHGDVEE AVR I VRE VTEKLSKYEVPPEKL 
GKITTRGLEIVRRDWSEIAKETQARVLEAILRHgDVEEAVRIVREVTEKLSKYEVPPEKL 
GKITTRGLEIVRRDWSglAKETQARVLEAILRHGDVEEAgRIVREVTEKLSKYEVPPEKL 
GKlgTRGLEIVRRDWSEIAKETQARVLEAILRHGDVEEAVRIVREVTEKLSKYEVPPEKL 
GKITTRGLEIVRRDWSEIAKETQARVLEAILRHGDVEEAVRIVREVTEKLgjKYEVPPEKL 
GK I TTRGLE I VRRDWS E I AKETQARVLEAI LRHGDVEEAVRI VREVTEKLS KYEVPPEKL 
GKI TTRGLE I VRRDWS EI AKETQARVLEA I LRHGDVEE AVR I VRE VTEKLSKYEVPPEKL 
GKI TTRGLE IVRRDWSEIAKETQARVLEAI LRHGDVEEAVRI VRE VTEKLSKYEVPP EKL 
GKITTRGLEIVRRDWSEIAKETQARVLEAILRHGDVEEAVRIVREVTEKLSKYEVPPgg 
GKI TTRGLE IVRRDWSEIAKETQARVLEAI LRHGDVEEAVRI VREVTEKLS KYEVPPEKL 
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